C ritical care transport includes the interfacility transport of patients who require critical care commensurate with the level of care provided by a physician or registered nurse. 1 The paramedic level of care is most common in the prehospital setting, but a registered nurse is the primary caregiver in more than 95% of critical care transport missions.
1. Apply the AACN Synergy Model to interfacility transfers 2. Match the needs of patients to the method of transport using the AACN Synergy Model 3. Describe the current level of evidence regarding interfacility transport of critical care patients 
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Today's health care delivery system relies heavily on interhospital transfer of patients who require higher levels of care. Although numerous tools and algorithms have been used for the prehospital determination of mode of transport, no tool for the transfer of patients between hospitals has been widely accepted. Typically, the interfacility transport decision is left to the discretion of the referring provider, who may or may not be aware of the level of care provided or the means of transport available. A need exists to determine the appropriate level of care required to meet the needs of patients during transport. The American Association of Critical-Care Nurses (AACN) Synergy Model for Patient Care is a patient-centered model that focuses on optimizing patient care by matching the characteristics of the patient with the competencies of the nurse. This model shows significant promise in providing the theoretical backing to guide the decision on the level of care necessary to complete interfacility transfers safely and effectively. This article describes a new tool inspired by the AACN Synergy Model for Patient Care to determine the appropriate level of care required for interfacility transport. (Critical Care Nurse. 2014;34 [1] : [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] The triage decision regarding the transport of an acutely ill patient requires consideration of multiple factors. Typically, the practitioner may decide which transport agency will complete the transport, evaluate the patient's needs during transport, determine a mode of transport, and specify when the transport should occur. Experience of the authors (SS, WS, AR), however, indicates that patient-related factors such as predictability and complexity, or transport factors such as adverse weather or road conditions, are not consistently addressed in the triage decision. No universally accepted, clear guidelines for making an informed triage decision are available.
The purpose of this article is to describe the early development of a new tool for determining necessary level of care during transport. It is inspired by the American Association of Critical-Care Nurses (AACN) Synergy Model for Patient Care 5 and based on the proposition that transport level of care must be determined by the needs of the patient, including resiliency, vulnerability, stability, complexity, resource availability, participation in care, participation in decision making, and predictability. Nurses' characteristics are also a component of the triage decision. The descriptions here are the initial developmental steps and are theoretical at this time. Matching the patient's needs with the appropriate providers could reduce the risk of poor outcomes for patients.
Background
A primary indicator for interfacility transfer can be a specific diagnosis such as ST-segment elevation myocardial infarction. 6 Owing to the time-sensitive nature of moving a patient with ST-segment elevation myocardial infarction to a facility capable of performing percutaneous coronary intervention, many facilities without that capability have developed well-rehearsed algorithms 7 to make the transfer process to a previously determined facility that does offer percutaneous coronary intervention go quickly and smoothly. Most transfers, however, do not fall into such a category, and the referring provider must negotiate a transfer with a provider from 1 or more potential receiving facilities.
The burden of responsibility for determining the mode and time of transfer is generally placed upon the referring provider, with or without input from the receiving facility. 8, 9 He or she must weigh factors such as the patient's condition, knowledge of local transport capabilities, weather, travel time, and geography, among others. Air transport is often chosen over ground transport because the competencies of the flight personnel are often perceived to be higher than those of ground teams. 6 It is a common misconception that the level of care provided by different transport agencies is equal given the same mode of transport, yet there is evidence that specialty retrieval teams from the receiving facility have reduced the occurrence of adverse events such as prolonged hypotension and hypoxia and decreased time to definitive treatment. 7 Education and skill levels vary widely from one agency to another. 2, 10 The referring provider must consider multiple factors and a significant amount of data, some of which he or she may not be aware of or have access to. The known and, more importantly, the unknown factors could have a substantial impact on the patient and the transfer for which the referring provider takes responsibility. No widely accepted tool exists to assist practitioners in an appropriate selection of transport level of care. One aspect critical to triage is the use of a tool to make the process more than an arbitrary decision of the provider. 11, 12 Numerous attempts have been made to create and apply triage tools to the process of planning critical care transport. Werman et al 13 reported on the use of an original triage tool to determine mode of transport to tertiary care for cardiac patients. Those researchers examined the influence of using ground transport time and 3 physiological markers in the determination of air versus ground transport of cardiac patients. Results of that study indicate that the level of care provided on each mode of transport is equivalent but the level of care provided is not indicated. Another triage tool, The Transport Risk Assessment in Pediatrics (TRAP score) was evaluated by Kandil et al 14 for use in determining the destination unit of transported pediatric patients. However, the tool was not used to determine mode of transport or level of care required for the transport. Another triage tool was used to guide international repatriation requests. 15 This tool looked at age, geographical location, and infrastructure to determine the urgency of these requests. Although these tools worked well in the contexts in which they were developed, none of them attempt to address patients' characteristics, as described in the AACN Synergy Model for Patient Care, nor do any of the models address the knowledge, skills, and experience of the transport nursing staff.
Two other tools, the Therapeutic Intervention Scoring System and the Modified Early Warning System, yielded poor prognostic performance and did not differentiate for interfacility level of care required to transport the patient safely. 16 The Risk Score for Transport Persons 17 showed some discriminatory power for predicting instability during transport, but made little association between the scoring system and a differentiation in transport personnel. Van Lieshout et al, 18 however, in a survey of intensivists, found that the level of interfacility personnel was the most important factor in determining "transportability." They reported that by optimizing the level of care, even the most critically ill patient could be transported safely.
The AACN Synergy Model for Patient Care
It would be beneficial to the patient to base decisions about the transport level of care on a model that focuses on the needs of the patient. The AACN Synergy Model for Patient Care, developed by a group representing the AACN, is a patient-centered model that is focused on the needs of the patient, the competencies of the nurse, and the synergy created when those needs and competencies match. 5 The original purpose of the model was to provide a theoretical framework for certified practice. It seeks to define nursing beyond a set of tasks and instead defines nursing through higher-level characteristics and competencies. The levels of patient characteristics and nurse competencies occur on a continuum and may vary with time. The Synergy Model for Patient Care has been used in a variety of circumstances and for a variety of purposes. Examples of recent uses include staff development, 19 building a nursing productivity measure, 20 and care of patients with acute coronary syndromes. 21 The 8 characteristics of patients in the model include resiliency, vulnerability, stability, complexity, resource availability, participation in care, participation in decision making, and predictability. A patient is evaluated on each of the 8 characteristics according to their capacity in that category, and assigned a numeric value: either 1 (very low), 3 (moderate), or 5 (high). For example, a patient evaluated for resiliency, or the ability to return to baseline level of functioning after an illness or injury, is rated a level 1 if the patient had a very low level of resiliency, a 3 for moderate resiliency, and 5 for a high level of resiliency. Each characteristic is evaluated similarly.
The 8 characteristics of nurses in the model include clinical judgment, advocacy and moral agency, caring practices, collaboration, systems thinking, response to diversity, facilitation of learning, and clinical inquiry. Similar to the evaluation of a given patient, a nurse may be evaluated by using the characteristics of a nurse on a similar scale of 1 to 5 based on strength in an area from competent (1) to expert (5) . According to the AACN, "Synergy results when the needs and characteristics of a patient, clinical unit, or system are matched with a nurse's competencies." 5 Historically, the Synergy Model for Patient Care has been used in a wide variety of settings from inpatient care to the military. [22] [23] [24] The final component of the AACN Synergy Model for Patient Care is outcomes. There are 3 levels of outcomes. The first set of outcomes is derived from the patient and includes function, satisfaction, comfort, and other patient-centered foci. Nurse-derived outcomes include presence or absence of complications, the extent to which care or treatment objectives were attained, and physiological changes. System-derived outcomes are recidivism and cost/resource utilization.
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Adaptation of Synergy Model to Critical Care Transport
The individual making the triage decision in the interfacility critical care transport process carries the responsibility of ensuring that the most appropriate transport mode, time, and level of care are provided. An inappropriate decision in any of the 3 areas can have serious implications for the patient and the health care system, which could include an inappropriate destination unit for the patient, deterioration in the patient's condition, patient/caregiver mismatch, or even a patient's death. The predominant system places the full responsibility of this decision on the referring provider, who has no universally accepted tool to guide this judgment.
A provider from the referring facility initiates an interfacility transfer by communicating a transfer request to an admitting clerk at a potential receiving facility. Generally, a clerk then follows facility-specific processes for finding an accepting provider. A conversation takes place between the referring and receiving provider, and once the transfer is accepted and a bed is assigned, the referring facility staff is notified of the bed assignment and given a phone number to call nursing report. In most cases, staff from the referring unit makes transport arrangements with a local transport agency. Typically, a call-taker at the transport agency completes a transportspecific form (Table 1) , and the closest team available is dispatched to complete the transport. Triage in critical care transport is almost universally based on various devices and interventions such as invasive catheters and medications. 1 Provider involvement in the transfer process varies widely depending on the setting, although the referring provider generally writes a medical order for transport. The purpose of developing this tool is to challenge the present triage process, and rather, focus on the needs of the patient and the clinical competencies of the transport staff selected.
The AACN Synergy Model for Patient Care provides a well-established theoretical basis on which to develop a new triage tool, the Transport Triage Tool (Table 2) . Table 2 shows the linkage between the AACN Synergy Model for Patient Care and the Transport Triage Tool. Use of the tool is expected to determine appropriate level of transport staff and thus improve patients' outcomes through assignment of appropriate staff, while increasing efficiency of scarce transport resources. Trained transport personnel are infrequently involved in the transport triage decision. Tertiary referral facilities, however, which use their own retrieval teams, may use these specialized teams in the triage decision. At these facilities, each transfer request can be evaluated by using a tool designed specifically for the purpose of evaluating the patient's characteristics and needs and aligning transport level of care and mode of transport to best meet those needs.
Operationalizing the association between patient characteristics and level of care is still theoretical at this point and will be the subject of future research. If each category is equal in importance, the user could take any measure of central tendency (ie, mean, mode, or median) and use this as the basis for selecting the appropriate level of care. It is likely, however, that some factors may be deemed more important than others and as such may be weighted more heavily. Future research will focus on providing empirical data to support an appropriate decision. At the present stage of development, numerous permutations are being examined to determine those values that most accurately determine an appropriate The predominant system places the full responsibility for the transport decision on the referring provider. 
AACN definition
The capacity to return to a restorative level of functioning using compensatory/coping mechanisms; the ability to bounce back quickly after an insult Susceptibility to actual or potential stressors that may adversely affect patients' outcomes
The ability to maintain a steady-state equilibrium 
Triage tool adaptation
Nursing Implications
The Synergy Model for Patient Care underscores the necessity for the nursing skill set in the care of and decision making about critically ill patients. 
Triage tool adaptation
Registered nurse-led; develops strategies based on patient/ family needs/strengths; looks past transport to inpatient needs; recognizes need to obtain resources other than self 
Nurse characteristic
Response to diversity
Advocacy and moral agency
Facilitation of learning care transport unit be a registered nurse. 1 Two clinical exemplars that use the newly developed triage tool are presented next.
Exemplar Cases
The Synergy Model provides us with a unique mechanism of evaluating the needs of a patient during transport. Likewise, our adaptation using the Transport Triage Tool provides us with a similar mechanism for objectively quantifying the level of care provided by a transport agency. Once completed, an unbiased assessment of the patient's needs exists parallel to an unprejudiced appraisal of available resources. The final step is interpreting the needs of the patient and appropriately selecting a level of care capable of meeting those identified needs. The following exemplars provide insight into this process.
Exemplar 1
A 48-year-old man came to the emergency department at a community hospital with a 3-day history of progressive weakness and shortness of breath. He had a history significant for mild chronic obstructive pulmonary disease, coronary artery disease with 2 coronary stents placed 6 months ago, and hypertension. Cardiac enzyme levels were normal; the level of brain natriuretic protein was elevated, indicating fluid overload and heart failure; and electrocardiography showed an old inferior wall myocardial infarction, age indeterminate. Uncompensated heart failure was diagnosed and treated with diuretics, and the patient was admitted to the ICU. His hospital course was complicated by development of frequent intermittent ventricular tachycardia and hypotension, now requiring vasopressor support and intravenous amiodarone. An echocardiogram showed a nearly akinetic left ventricle with an ejection fraction of 10%. No evidence of renal compromise was apparent (ie, serum creatinine levels were normal), but he had decreasing urine production. The treating provider elected to transfer the patient to a tertiary facility for further evaluation and management and for possible evaluation for heart transplant.
The treating provider called the transfer line at the tertiary facility, 81 miles away. A 4-way conversation followed between the treating provider, the cardiology fellow, the hospital transfer coordinator, and the nurse practitioner from the transport team of the receiving facility. The patient was accepted for transfer, the hospital transfer agent assigned a cardiac ICU bed, and the nurse practitioner on the transport team completed the transport triage evaluation. The triage evaluation was based on the adaptation of AACN Synergy Model for Patient Care into the Transport Triage Tool, and evaluated the patient's needs on 8 separate characteristics. His current support included 2 peripheral intravenous catheter sites, a vasopressor being actively titrated, an anti-arrhythmic infusion at a continuous rate, and oxygen at 4 L/min via nasal cannula. He had no invasive monitoring, no central venous access, and no cardiac assist devices such as an intra-aortic balloon pump or ventricular assist device. Current vital signs were blood pressure 88/50 mm Hg (mean arterial pressure, 62 mm Hg), heart rate 104 beats per minute, respiratory rate 26/min, and an oxygen saturation of 93% on 4 L/min. He was somewhat anxious, requiring benzodiazapines on an asneeded basis. The completed triage evaluation for this patient is shown in Table 3 . This patient's transport triage evaluation finds 6 categories of level 1, 1 category of level 3, and 1 category of level 5 (see Table 2 for definitions of levels). Additionally, the patient is getting worse despite reasonable care at a community level ICU. Based on these findings, this patient's level of care during transport should be at the provider level, based on the nurse characteristics of clinical judgment, systems thinking, and collaboration. An advanced practice nurse will match the patient's needs in these areas with the prescriptive authority and clinical judgment present at this level of nursing practice. The patient will now be more vulnerable because of the stressors of the transport environment of care. This patient has safety needs during transport that can best be monitored and responded to by the advanced practice nurse. The first safety need is the requirement for precise arterial pressure monitoring via an arterial catheter placed by the advanced practice nurse. Noninvasive blood pressure monitoring during transport is often challenging because of vibration and motion during transport. The second safety need is the need for prescriptive authority because of the presence of an infusion of vasopressor medication that may require titration along with the need to manage fluid balance and the possible interaction of the benzodiazapines. This level of complexity cannot be handled effectively under a protocol-based system and requires the presence of a prescriptive provider.
Exemplar 2
A 68-year-old woman came to the emergency department at a community hospital with a 1-week history of dark, tarry stools, and abdominal pain. She was weak and dyspneic on exertion. Her history was significant for osteoarthritis for which she takes anti-inflammatory drugs, and chronic rate-controlled atrial fibrillation, for which she takes warfarin. She had a hemoglobin level of 7 g/dL, a hematocrit of 22%, and a platelet count of 175000/μL. Her international normalized ratio was supertherapeutic at 4.5, which was treated with vitamin K in the emergency department. She was mildly orthostatic, but otherwise hemodynamically stable. She was admitted to the telemetry unit for blood administration, anticoagulant regulation, and cardiac monitoring.
After initial stabilization of the patient's condition by infusion of 2 units of packed red blood cells, endoscopy revealed a bleeding duodenal erosion that could not be successfully cauterized. During the procedure, the patient vomited and aspirated. She quickly desaturated and required intubation. She returned to the ICU hemodynamically stable, requiring no vasopressor support, on ventilator settings of assist/control with tidal volume of 480 mL, respiratory rate 16/min, fraction of inspired oxygen 60%, and a positive end-expiratory pressure of 5 cm H 2 O. Following surgery, the family requested a transfer of the patient to a "better" hospital. The tertiary facility of their choice was 50 miles away.
The referring provider contacted the intensivist at the requested facility, and the 4-way conference proceeded with the critical care transport department of the receiving facility using the Transport Triage Tool. At this time, the patient had started treatment with antibiotics, and no blood products were currently infusing. Vital signs were blood pressure 135/84 mm Hg, heart rate 84/min, respiratory rate 16/min on the ventilator, and 96% oxygen saturation on 60% inspired oxygen. 
Explanation
Cardiac status has no reserves left, as evidenced by ejection fraction of 10%, intermittent ventricular tachycardia. Also has numerous chronic comorbid conditions. This patient is highly vulnerable. Interruption in intravenous vasopressor support or antiarrhythmic would place in serious jeopardy. Fluid status is tenuous because of low ejection fraction.
Very unstable and unresponsive to therapies as evidenced by worsening condition despite standard therapy.
Several systems currently involved, with potential for further system involvement owing to hypotension.
Current available resources at the referring facility are unable to meet the patient's needs. Although it is unclear at this stage whether the resources at the tertiary facility, such as a transplant evaluation, will change the course of the disease, it is clear that current resources are exhausted.
The patient's ability to participate in care is significantly affected by the effects of the NYHA class 3 heart failure, but family members are present and participate in care where possible.
The patient is fully alert and actively participates in decision making. This patient has a low level of predictability owing to the hemodynamic instability and intermittent ventricular tachycardia despite intravenous administration of an antiarrhythmic agent. The patient's needs and the transport caregiver's skills must be considered when planning interfacility transport.
She had 2 large-bore peripheral intravenous catheters but no arterial catheter. The results of her triage evaluation are shown in Table 4 . The results of this triage tool revealed 5 categories of level 3, 2 categories of level 5, and 1 category of level 1 (see Table 2 for definitions of levels). She has the most level 3 categories. Her only level 1 category is participation in care, which one could argue has a lower level of priority during transport than other categories. These results indicate that the registered nurse is the most appropriate level of provider in this case. No immediate needs that should be addressed before transport but are currently unmet are identified, and there is no reasonable expectation of deterioration during transport that requires assessment and prescriptive intervention. The nurse characteristics most indicative here are advocacy, caring practices, and clinical judgment (see Table 2 for descriptions of these characteristics). The nurse has the capacity to protect this intubated and sedated patient, monitor and recognize deteriorations in condition, and use standardized protocols to maintain the patient's sedation.
Discussion
Both of these exemplars demonstrate that determination of the appropriate level of care during transport is a multifactorial decision that must be centered on the needs of the patient at this time. At this stage, no attempt has been made to link the patient's care needs with a particular means of transport such as a ground ambulance or a helicopter. That secondary decision is based on a different set of variables, which are beyond the scope of this article, but will be the focus of future research. The exemplars demonstrate that level of care is a primary concern that must be determined first regardless of the mechanism of travel.
Many details still need to be addressed before this Transport Triage Tool is ready for introduction into practice. This article seeks only to explore and introduce the possibility of using the AACN Synergy Model for Patient Care and a Transport Triage Tool based on this model. A forthcoming study will explore further development and weighting of specific variables and characteristics of patients in the triage process. Some aspects still to be determined include the following: 
Explanation
An aspiration resulted in brief hypoxia, but oxygenation was quickly restored with intubation and positive pressure ventilation.
She now has an artificial airway and sedation making her more vulnerable.
Hemodynamic status is currently satisfactory, but the cause of her original instability was unable to be corrected, and she continues to bleed.
She has 2 systems involved in separate problems. Each problem is limited to its respective system.
Since receiving packed red blood cells, she has good hemodynamics. The bleeding has not been fixed, however, and this resource (blood) continues to be lost. The referring facility has the resources to treat the current problem, so she is not in increasing danger.
She is currently intubated and sedated, thus unable to provide any care for herself. Family members are supportive but are also unable to provide care.
The patient cannot participate in decision making, but the family has stepped in and made treatment requests on her behalf (transfer).
This patient's transport trajectory is fairly predictable. The bleeding source has been found, although not repaired, and packed red blood cell infusion provided sufficient stabilization. Her current respiratory status is stable with no reasonably expected complications. Determination of the appropriate level of care during transport is a multifactorial decision the must be centered on the needs of the patient at that time.
• How many level 1 categories are required to make a level 1 transport triage decision? • Does it make a difference which characteristics are level 1? • Weighting of the characteristics will need to be considered, as shown in Exemplar 2.
• Time to complete the Transport Triage Tool We are in the process of establishing validity by using a predictive model and examining interrater and intrarater reliability through a retrospective study approved by the institutional review board. We will continue to examine clinical relevance with our expert providers, and the many benefits of involving nurses with validated nursing instruments in the decision-making process. A further step needed is the development of measurable outcomes linked to the Transport Triage Tool. For example, clinical outcomes might include the number of adverse patient events, complications of interventions initiated by the transport team, and satisfaction of patients, their families, and facilities (friends, community).
An additional variable is the time sensitivity of a decision in the triage process. What characteristics warrant immediate transport, and which characteristics can wait? Which characteristics, if any, indicate that the patient should be transported by a lower level of care in the interests of the time-sensitive nature of the diagnosis or treatment if that is the only transport agency immediately available? Many questions remain unanswered, but the development of a sound framework based on a strong theoretical basis will guide the triage process and increase the quality and safety of care for patients requiring interfacility transport.
Conclusion
Interfacility transport of patients has taken place for many years, and although its use continues to grow, the rationale for determining appropriate transport staffing remains poorly understood and underdeveloped. Growth in interfacility transport will continue as changes in the delivery of health care lead to the development of regionalized health systems that consolidate specialized centers of care to academic medical centers in urban locations. The predominant current approach is not designed to determine an appropriate level of care during transport. Referring providers must make a judgment with only experience and intuition as a guide. The transport triage process lacks any theoretical framework and is inconsistent in terms of providing patients with relative assurance of safe and reliable care during interfacility transport.
